Elevated coagulation factor levels affect the tissue factor-threshold in thrombin generation.
Altered levels of factor (F)VIII, prothrombin, or antithrombin have been associated with an increased risk for venous thromboembolism (VTE). However, the exact molecular mechanism by which these altered factor levels modulate the risk is incompletely understood. Here we hypothesize that elevated factor levels affect the pro- and anticoagulant balance in coagulation such that even minute amounts of tissue factor (TF) will initiate thrombin formation, thereby contributing to the VTE risk. To test this so-called TF-threshold hypothesis, we monitored thrombin generation initiated by very low TF concentrations in FXII-deficient plasma, to avoid any contact pathway-mediated thrombin formation. Furthermore, similar experiments were performed in the presence of increasing concentrations of pro- and anticoagulant proteins. A TF-threshold was established in the FXII-deficient plasma, which is subject to inter-individual variation. Elevated plasma levels of procoagulant factors, such as FVIII or prothrombin, enhanced thrombin generation and reduced the amount of TF required for the initiation of thrombin formation. Conversely, elevated levels of the coagulation inhibitor antithrombin increased the TF-threshold. Our findings support a mediating role for the TF-threshold in the association between high procoagulant factor levels and the risk for VTE. Furthermore, elevated levels of anticoagulants may have a protective effect on the development of VTE.